Glucagon-(19-29), a Ca2+ pump inhibitory peptide, is processed from glucagon in the rat liver plasma membrane by a thiol endopeptidase.
Glucagon-(19-29) is 1000-fold more potent that glucagon as an inhibitor of the liver plasma membrane calcium pump, which suggests that this peptide fragment is naturally occurring. Since glucagon-(19-29) is undetectable in plasma, the processing of glucagon into its (19-29) fragment may occur upon interaction of glucagon with its target tissues. The use of a specific radioimmunoassay for glucagon-(19-29) in association with the separation and identification of peptides by high performance liquid chromatography revealed that, upon incubation at 37 degrees C with hepatic plasma membranes, glucagon is processed into its (19-29) C-terminal fragment. The identity of the fragment was confirmed by amino acid sequencing. The processing activity was inhibited by reagents of the thiol group and by 1,10-phenanthroline, suggesting that a thiol endopeptidase containing a catalytically active metal is involved in this processing. Following its production, glucagon-(19-29) was degraded with a half-life of less than 10 s. This degradation was inhibited by bacitracin and by the aminopeptidase inhibitors bestatin and amastatin. When glucagon was incubated with liver plasma membranes in the absence of inhibitors, the accumulation of glucagon-(19-29) reached a maximum at 2 min (1% of initial glucagon), followed by a slow decline. In the presence of bacitracin and bestatin, the amounts of glucagon-(19-29) obtained from glucagon increased continuously, 1 and 2% of glucagon being transformed after 10 and 30 min, respectively. The production of glucagon-(19-29) did not appear to be associated with the binding of glucagon to its receptors, since (i) guanosine 5'-(3-O-thio)triphosphate, a compound which decreases the glucagon-receptor interaction, could not decrease the conversion of glucagon into glucagon-(19-29); (ii) a glucagon analogue which displays a strongly decreased affinity for the hepatic glucagon receptors was processed similarly to glucagon. The conversion also occurs upon incubation with intact hepatoma cells in monolayer culture. These observations suggest that, under physiological conditions, glucagon is processed in liver by cleavage of the Arg17-Arg18 basic doublet, leading to the production of a fragment which is known to display an original biological specificity, namely the modulation of the hepatocyte plasma membrane calcium pump.